Photoaffinity labeling of the human red-blood-cell urea-transporter polypeptide components. Possible homology with the Kidd blood group antigen.
The tritiated urea analogue 1-(3-azido-4-chlorophenyl)-3methyl-2-thiourea ([3H]MeACPTU) was used as a probe to photolabel the human red-blood-cell membrane facilitated urea transporter. On irradiation, [3H]MeACPTU incorporated irreversibly into white ghost membranes. SDS/gel electrophoresis of membranes revealed radioactive incorporation in five major bands of 200, 110, 60, 40 and 14 kDa. The labeling of the 40-kDa and 60-kDa bands was partly prevented by the presence of a high concentration of other urea analogues such as thiourea and 1-(3,4-dichlorophenyl) 2-thiourea (DCPTU). The photolabeling pattern obtained with white ghosts of the Kidd blood-group type Jk(a-,b-) showed no labeling of the 40-kDa polypeptide. Protecting experiments carried out with anti-Jka, anti-Jkb and anti-Jk3 sera prevented radioactive incorporation in the 60-kDa band and in the 110-kDa band. Urea permeability of pink ghosts of blood type Jk(a+,b+) measured in the presence of Jk3 antibodies was 19% lower than the control values. However, urea permeability of frog urinary bladder epithelial cells was not affected by the presence of Jk-reactive antibodies. These results support the hypothesis that the Kidd antigen and the facilitated urea transporter are the same protein. Our estimation of the number of copies in each cell is close to that of the previously published value of 14000.